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Abstract 
Introduction: To investigate adrenal tumors of patients operated on at the University Hospital Center 
Osijek from 2016 to 2019 for the purpose of examining the location and histopathological findings of 
the tumors and determining whether there is a difference related to that in terms of the age and sex 
of the subjects. 
Subjects and Methods: This was a cross-sectional study with historical data analysis. The subjects 
were patients of both sexes (N=23) diagnosed with adrenal tumors (N=23) who underwent surgery at 
the University Hospital Center Osijek in the period from 2016 to 2019. The archive was used in the 
University Hospital Center Osijek. 
Results: Adrenal tumors were more often unilateral than bilateral. No differences were found in the 
localization of tumors of the right and left adrenal glands. Benign tumors were more common than 
malignant tumors and were the most common adenoma. Seventeen women underwent surgery and 
were 10 years older on average (61.6 years). There were no significant differences regarding tumor 
occurrence with respect to the patients’ age. Benign tumors were more common in women, but the 
difference was not statistically significant. Regarding histopathological findings, women were more 
likely to have adenoma (N=10) and hyperplasia (N=4), while men had other benign tumors (N=3) and 
metastatic tumors (N=1). However, the difference was not statistically significant. 
Conclusion: In patients who have undergone surgery for adrenal tumors, there were more unilateral 
tumors compared to bilateral ones, but there was no difference in tumor localization (left and right). 
Benign tumors were more common, the most common of which were adenomas. There were no 
significant differences with respect to age and sex.  
(Lekić I, Banović V, Marjanović K, Kovačić B, Feldi I, Bačun T. Pathohistological Diagnosis of Adrenal 
Tumors: Experience of a Single Center. SEEMEDJ 2020; 4(2); 108-112) 
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Introduction 
The adrenal glands are bilateral glands located 
above each kidney, which typically weigh about 
5 grams, but may be much larger in patients with 
chronic disease due to increased stimulation. 
The right adrenal gland is pyramid-shaped, 
while the left is crescent-shaped. The adrenal 
cortex in adults accounts for about 90% of the 
weight of the glands and there are three zones 
of the cortex: the glomerulosa zone, the 
fasciculata zone, and the reticularis zone. The 
neoplasms of the adrenal cortex can be benign 
(usually adenomas), malignant (cancers) and 
metastatic tumors. Furthermore, adrenal tumors 
can be hormone-active and inactive. Both 
functional and non-functional tumors occur 
more frequently in women than in men between 
the ages of 40 and 60 (1). Adenomas of the 
adrenal cortex are the most commonly benign 
lesions of the adrenal glands and the most 
common lesions in general (2). Adrenocortical 
cancers are extremely rare, with an incidence 
rate of one to two cases per million people per 
year, and as many as 15% of adrenal cancers are 
detected by chance. They have a bimodal 
distribution, that is, they appear in the first and 
fourth decade of life and are estimated to be 
functional in as many as 80% of cases, resulting 
in a characteristic clinical picture and in 55-60% 
of cases involving the female sex (3). The adrenal 
tumors (adenomas and hyperplasia) are round, 
of well-circumscribed margins and a 
homogeneous structure. These tumors have 
visible separation from the surrounding tissues 
and do not branch into surrounding structures. 
 This study investigates the localization 
and pathohistological findings of adrenal 
neoplasms, as well as differences in terms of 
age and sex in subjects with adrenal tumors who 
underwent surgery at the University Hospital 
Center Osijek from 2016 to 2019. 
Patients and Methods  
The study involved an analysis of the medical 
records on patients diagnosed with adrenal 
tumors who underwent surgery at the 
Department of Abdominal Surgery of the 
University Hospital Center Osijek from 2016 to 
2019, which are kept by the Department of 
Abdominal Surgery of the University Hospital 
Center Osijek and the Clinical Institute of 
Pathology and Forensic Medicine. The data 
collected comprised: the patients’ age and sex, 
diagnosis, tumor localization, pathohistological 
findings and the degree of pathohistological 
differentiation according to Weiss criteria. 
Adrenal tumor samples were analyzed 
morphologically using an Olympus® CX40 
microscope on existing archival histological 
slides stained with the standard hematoxylin and 
eosin stain. The subjects were patients of both 
sexes diagnosed with adrenal tumors who 
underwent surgery at the University Hospital 
Center Osijek in the period from 2016 to 2019. 
The sample consisted of a total of 23 patients (N 
= 23). Samples of adrenal tumors were examined 
histologically at the Clinical Institute of 
Pathology and Forensic Medicine, University 
Hospital Center Osijek, which determined the 
degree of pathohistological differentiation 
according to Weiss criteria. The study used the 
medical records on patients diagnosed with 
adrenal tumors who were operated on at the 
Department of Abdominal Surgery of the 
University Hospital Center Osijek from 2016 to 
2019, which are kept by the Department of 
Abdominal Surgery of the University Hospital 
Center Osijek and the Clinical Institute of 
Pathology and Forensic Medicine. The analysis 
was performed on existing archival histological 
slides using standard (hematoxylin and eosin) 
staining (N=23). Approval of the institutional 
ethical committee for this study was obtained 
from Faculty of Medicine Osijek. 
Statistical analysis 
In statistical analysis three tests were 
conducted. Fisher’s Exact test, ANOVA test and 
Student’s T-test. Fisher’s Exact Test was used for 
statistical analysis of unilateral or bilateral 
adrenal neoplasms, malignancy between left or 
right neoplasms, pathological differences on 
adrenal neoplasms between sexes, localization 
of adrenal neoplasms between sexes. ANOVA 
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test was used for statistical analysis for 
pathological diagnosis and age. Student’s T-test 
was used for statistical analysis for age and sex 
and for age and size of adrenal neoplasms. 
P<0.05 was set as a level of significance. 
Results 
Patients who have undergone surgery on for 
adrenal tumors at the University Hospital Center 
Osijek from 2016 to 2019 are shown. During this 
period, 23 patients were surgically treated. 
Tumors were more often unilateral (N = 18) than 
bilateral (N = 5). No differences were found 
between tumor localization in the left (N = 9) and 
right (N = 9) adrenal glands. In this study, it was 
observed that benign neoplasms had a higher 
incidence (N = 22) than malignant neoplasms (N 
= 1). Adrenal adenomas (N = 12) and hyperplasia 
(N = 4) have the highest incidence of benign 
neoplasms, while only metastatic renal cancer 
was observed in malignant neoplasms (N = 1). 
The average age of the subjects was 58.9 (SD 
11.6). The average age of men was 51.2 (SD 16.6). 
The average age of women was 61.6 (SD 8.3). It 
was observed that tumors occur in women at a 
later age, but the difference was not statistically 
significant (Student's T-test, p = 0.189). The mean 
age of patients with unilateral tumors was 59.1 
(SD 12.7) and with bilateral tumors 58.4 (SD 7.16). 
There was no statistically significant difference 
in adrenal tumor distribution in respect to age 
(data not shown) (Student's T-test, p = 0.914). The 
average age of patients with tumors of the left 
adrenal gland was 63.6 (SD 9.96) and of the right 
adrenal gland 54.6 (SD 14.13), which was similar 
(ANOVA, p = 0.267). The average age of 
individuals with adenoma was 60.3 (SD 9.17), with 
hyperplasia 61.5 (SD 6.14) and with other benign 
tumors 54.7 (SD 18.77). There was no statistically 
significant difference in respect to age and PHD 
of the tumor (ANOVA, p = 0.777). Benign tumors 
were more common in women, but the 
difference was not statistically significant 
(Fisher's Exact Test, p = 0.261). According to the 
histopathological findings of adrenal tumors, 
women had more frequent adenomas and 
hyperplasia, while benign tumors and 
metastases were more frequent in men, but the 
difference was not statistically significant 
(Fisher's Exact Test, p = 0.110). 
 The average tumor size was 4.87 cm (SD 
1.95 cm). The average tumor size in men was 5.77 
cm (SD 2.42). The average tumor size in women 
was 4.55 cm (SD 1.73), which was similar between 
men and women. The average adenoma size 
was 4.098 cm (SD 1.22), hyperplasia 4.18 (SD 
0.96), other benign tumors 7.22 (SD 1.91).  
 Patients with unilateral tumors were 
slightly older than patients with bilateral tumors. 
The patients with tumors of the left adrenal 
gland were slightly older than the patients with 
tumors of the right adrenal gland. The patients 
with adenoma and adrenal hyperplasia were 
older than patients with other benign adrenal 
changes. There was no correlation between age 
and histopathological diagnosis of the tumor 
(data not shown). 
 Women with adrenal tumors who were 
surgically treated were older than men. Men 
averaged 51.2 years of age (SD 16.6), while 
women averaged 61.6 years of age (SD 8.3), but 
the difference in age was not statistically 
significant. 
Discussion 
The study is a review of archival medical records 
kept by the Department of Abdominal Surgery 
of the University Hospital Center Osijek and the 
Clinical Institute of Pathology and Forensic 
Medicine from 2016 to 2019. The data were 
collected for 23 patients diagnosed with adrenal 
tumors who were operated on at the 
Department of Abdominal Surgery of the 
University Hospital Center Osijek. The data 
collected were analyzed to examine the 
existence of differences in localization (single-
sided localization, left-right localization) and 
histopathological findings of tumors between 
subjects of both sexes. In our study, it was 
observed that unilateral neoplasms are more 
common than bilateral ones, which is consistent 
with the results of other studies (1,4,10,11). 
 Data on tumor localization vary 
considerably in different studies and their 
samples. Mantero et al. and Kasperlik-Zaluska et 
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al. showed in their studies that neoplasms in the 
right adrenal gland were more common, unlike 
Bovio et al., who observed that tumors were 
more common in the left adrenal gland (3,5,6). In 
our study, neoplasms of the right and left 
adrenal glands were equally common, which is 
in agreement with a similar study by Casola et al. 
(7). 
 In our study, obtained data suggest that 
benign adrenal neoplasms are the most 
common neoplasms (Figure 3), which is in 
agreement with a study by Szolar et al. and 
Cawood et al. (8.9). More than half of 
pathohistological diagnoses were adenomas, 
which is in line with other studies that cite 
adenomas as the most common 
pathohistological diagnosis (8,9). Metastases are 
the most common malignant adrenal lesions 
and the second most common adrenal lesions in 
general (after adenoma) (2). The most common 
cancers that metastasize to the adrenal gland 
are cancers of the breast, lung, stomach, kidney 
and melanoma (10). In the case of multiple 
metastases, treatment is performed by methods 
other than solitary metastases only in the 
adrenal glands that are treated surgically (5). 
According to Angeli A et al., women are more 
commonly affected by adrenal tumors (1,2), 
which, in addition to the statistical significance, is 
shown by the results of this study based on the 
data from the University Hospital Center Osijek. 
The risk of malignancy increases in proportion to 
the size of the tumor (12,13). The best ratio of 
sensitivity to specificity is the tumor diameter of 
4 cm (5). 
 Considering the limitations due to a small 
sample size used in our study, the value of this 
research is that it demonstrates our center's 
experience with histopathological findings of 
adrenal tumors. Monitoring needs to be 
continued in order to obtain data over a longer 
period. 
 Adrenal tumors were more often 
unilateral than bilateral, with equal incidence of 
the tumors of the right and left side, more often 
benign, most often adenomas. There was no 
significant difference with respect to age. 
Women had adenomas and hyperplasia more 
frequently, while other benign tumors and 
metastatic tumors were more frequent in men, 
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